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INDEX NUMBERS OF PHYSICAL PRODUCTION IN THE UNITED STATES 

CHART IA. ACTUAL DATA (WEIGHTED ARITHMETIC MEANS OF RELATIVE ANNUAL PRODUCTION OF SELECTED COMMODITIES) 

(P) Composite, (A) Agriculture, (B) Manufacture, (C) Mining 

Base: average annual production for i866-8o = I00 
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ACTUAL DATA (WEIGHTED ARITHMETIC MEANS OF RELATIVE ANNUAL PRODUCTION OF SELECTED COMMODITIES) 

Base: average annual production for i866-8o = ioo 

i86o |86i 1862 1863 1864 z865 3L866 31867 |868 |869 1870 1871 1872 |873 |874 |875 2876 |877 1878 1879 |88o 

Composite Index No... * * * * 49 62 69 74 78 83 go 85 98 99 92 io8 io6 |I3 122 135 148 
Group Index Numbers: 

Agriculture ......... 56 44 47 64 70 76 8o 84 92 82 9I 9I 86 IIO I09 II9 I29 I35 I46 
Manufacture.* * * * 57 56 67 68 72 8o 84 94 I20 I20 IIO 104| 98 96 IOI I33 I52 
Mining. 3I 37 40 45 48 5| 6o 6I 65 67 70 85 95 III I07 I07 Io6 125 I29 147 I66 

* Data not available. 

STRAIGHT LINES FITTED TO DATA (SEcULAR TREND) 

The equations of the straight lines fitted to the data for I866- 
8o are given below. In each, y is measured in units of one point 
on a scale for which the average of the actual items, i866-80, is 
represented by I00 points, and x in years from I873. 

For the composite index numbers the equation is y + 4.8IX 

+ I00.0. The slope, or annual increase, of this line is 4.8I points. 
For the index nuTmbers for agriculture the equation is y = 

+4.90X + I00.0. The slope, or annual increase, of this line is 
4.90 points. 

For the index numbers for manufacture the equation is y = 

+4.45x + I00.0. The slope, or annual increase, of this line is 
4.45 points. 

For the index numbers for mining the equation is y + 7.o5x 
+ I00.0. The slope, or annual increase, of this line is + 7.05 
points. 

SOURCE AND NATURE OF DATA 

The data from which the index of physical production was 
computed consists of twenty-two annual series whose move- 
ments were significant of activity in agriculture, manufacture 

or mining. The actual items for these series appear on the two 
following pages. From these figures four index numbers were 
constructed, one for each of the three classes named above, 
and a composite.' 

The index for agriculture was secured as follows: (i) In each 
year, the number of units produced of each article was multi- 
plied by a weight representing the price of one unit of that com- 
modity in the year I870. (2) These products were summed to 

1 Sources of production figures: Agriculture - Statistical Abstract, I883, 

pp. I62-I67; i885, p. I52; I887, p. 249; I905, pp. 5I5-520, 652; I9I7, p. 739; 
I9I8, p. 8I 2. Manufacture -- American Iron and Steel Association Report for 
i88o, p. 28. Mining -for quicksilver and lead, Mineral Industry, I892, 

pp. 309, 3I0, 408; for other mining products, Statistical Abstract, I90I, p. 
5I; 1905, p. 653; I9I7, pp. 73I, 732. 

Sources of data for value of products in I870: Agriculture - for rice and 
raw cotton, the value was obtained by multiplying the production in pounds, 
as given by the Statistical Abstract, by the average of the four quarterly per- 
pound prices shown by the Report from the Committee on Finance of the United 
States Senate on Wholesale Prices, Wages, and Transportation, Pt. II, pp. 96, 
134; for the other articles, the value of the product in I870 was secured 
from the same source as the production figures. Mining - for quicksilver, 
Mineral Industry, I892, p. 408; for other commodities, United States Census, 
I870, vol. 3, p. 760. 
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PRODUCTION OF COMODITIES IN THE UNITED STATES 

AGRICULTURE 

wool, 
Calendar year Corn Wheat Oats Potatoes Barley Rye Buckwheat Hay washed and Tobacco Raw cotton Rice, 

(Unit: (Unit: (Unit: (Unit: (Unit: (Unit: (Unit: (Unit: unwashed (Unit: (Unit: clened: 
1,000,000 1,000,000 1,000,000 I,000,000 I,000,000 1,000,000 I,OQO,OOo I,000,000 (Unit I ,000o,000 1,000,000 (UIllt: 
bushels) bushels) bushels) bushels) bushels) bushels) bushels) tons) I,ooo,ooo pounds) pounds) pounds) pounds)puns 

I862 ......... 533 I78 I70 II2.6 I2.4 20.58 I8.76 2I.I 90.0 I37 755 2.09 

I863 ........ 398 I74 I70 99.0 I2.2 I9.99 I5.79 I8.4 Io6.o I63 212* I.58 

I864 . ... 530 i6T I76 96.5 IO.7 I9.87 I8.70 i8.I I23.0 I97 I42* 4.74 

I865 . ..... 704 I49 225 IOI.0 I1.4 19.54 18.33 23.5 I42.0 I85 I042 10.25 

i866 . ..... 868 I52 268 I07.2 II.3 20.86 22.79 2I.8 I55.0 388 969 25.I5 

I867 ........ 768 2I2 279 97.8 25.7 23.18 21.36 26.3 I6o.o 3I4 1173 27.8I 
I868 . . 907 224 255 Io6. 22.9 22.50 I9.86 26.I i68.o 402 1130 43.65 

I869 . ..... 874 260 288 I33.9 28.6 22.53 I7.43 26.4 IOO.I 393 145I 53.97 

I870 ....... I094 236 247 II4.8 26.3 I5.47 9.84 24.5 I62.0 385 202I 54.89 

I87T . ..... 992 23I 256 I20.5 26.7 I5.37 8.33 22.2 I6o.o 426 I384 39.33 

i872 .. 1. I093 250 272 II3.5 26.8 I4.89 8.I3 23.8 I50.0 480 I833 52.28 

I873 . ..... 932 281 270 io6.I 32.0 I5.I4 7.84 25.I I58.o 5o6 194I 62.40 

I874 . . 850 308 240 I06.0 32.6 I4.99 8.o2 24.1 I70.0 3I 5 I784 67.8I 

I875 .. I32I 292 354 I66.9 36.9 I7.72 io.o8 27.9 i8i.o 522 2158 83.86 

I876 ........ I284 289 32I I24.8 38.7 20.37 9.67 30.9 I92.0 535 2096 86.63 
I877 .. 1.... I343 364 406 I70I. 34.4 2I.17 IO.I8 3.6 200.0 |58 2260 77.73 

I878 ....... I388 420 4I4 I24.1 42.2 25.84 I2.25 39.6 208.2 429 2404 8I.5I 

I879 ..1..... I548 449 364 i8I.6 40.3 23.64 I3.I4 35.5 155.7 472 2772 85.6o 

I88o .. I7I7 498 4I8 I67.7 45.2 24.54 I4.62 3I1.9 232.5 46o0 3200 III.87 

* Estimated. 

secure annual weighted aggregates. (3) The weighted aggre- 
gates were reduced to index numbers with their average, i866- 
8o, as the base. The material presented in the accompanying 
table will be employed in explaining the process employed to 
obtain the weights just mentioned: 

Value of Number of Weight 
product, I870 units produced, (column 2 

Article Unit (millions I870 divided by 
of dollars) (millions) column 3) 

(I (2 ) (3) (4) 

Corn. .. bu. 60I.84 I094.00 0.549 
Cotton (raw) ....... lb. 430.00 2021.00 0.212 
Hay ............. ton 338-97 24.53 13.820 
Wheat ............. bu. 245-86 235.90 1.042 
Oats ............... bu. I07.I4 247.30 0.433 
Potatoes........... bu. 82.67 II4.80 0.720 
Wool ............. lb. 72.20 i62.00 0.446 
Tobacco ... ..... lb. 38.50 385.00 0.100 
Barley ............. bu. 22.24 26.30 o.845 
Rye ............... bu. 12.61 15.47 0.8I 5 
Buckwheat ......... bu. 7.72 9.84 0.784 
Rice (cleaned) ...... lb. 4.34 54.89 0.079 

The relative importance of a single unit of a given farmrproduct 
was found by dividing the value of the crop for i870, in dollars, 
by the number of units produced in that year. The resulting 
quotient was used as the weight for that article. The total 
value of the wheat crop in I870, for instance, was 245.9 million 
dollars; that of the corn crop, 6oi.8 million dollars. The relative 
importance of the two cereal crops as indicated by their values 
in I870 would be expressed by the numbers 245.9 and 60I.8 re- 
spectively. But there were 235.9 million bushels of wheat and 
I094 million bushels of corn produced in I870. Hence, the 
weights assigned to one bushel of wheat and of corn, respectively, 

245.9 6oI.8 
were -9 I.042 and - = 0.549. 

235.9 I094 

In the case of manufacture, only one series of importance- 
production of rolled iron - was available. Hence, no weighting 
was required; the index for manufacture was secured simply by 
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expressing the number of tons of rolled iron produced in each 
year as a percentage of the average annual figure for i866-8o. 

The index for mining was secured in the same way as that for 
agriculture. The following table presents the data upon which 
the weights for the former group were based: 

Value of Number of Weight 
product, I870 units produced, (coluMn 2 

Article Unit (millions I870 divided by 
of dollars) (millions) column 3) 

(I) (2) (3) (4) 

Coal .ton* 73-525 29.500 2.49 

Gold ........ oz.$ I9.670 ? 2.419 8.I3 
Petroleum .... gal. I9.304 220.950 O.087 
Pig iron . ton* 13.204 ? I.665 7.92 

Silver .oz. 6.780 13.000 0.522 

Copper ton t 5.201 0.013 520.00 

Quicksilver... flask 1.726 0.03 I 56.67 
Lead .ton t 0.736 O.OI8 4I.28 

* Of 2240 pounds. t Of 2000 pounds. t Troy, or "fine," ounces. 

? It was impossible to secure figures for iron-ore production for this period. 
Hence, the data for pig-iron production were utilized, for it was believed that 
the latter series, being as it is an index of the annual iron ore consumed, 
would give a fairly correct indication of the fluctuations in the amount of 
iron ore mined. 

Now we wished to weight pig iron not in proportion to its value as a manu- 
factured product, but rather in proportion to its value as a mining product. 
The total value of the iron ore produced in I870 was given by the United 
States Census (I870, vol. 3, p.760) as $13,204,i38, and the total production of 
pig iron in the same year was stated by the Statistical Abstract (I9I7, p. 742) 

to be I,665,ooo tons. Hence, the relative weight assigned to one unit (i.e., 

one ton) of pig iron was 3,204,'38 -,7.92. 
i,665,000 

1 The United States Censuts (I870, vol.3, p. 760) gave the total value of gold 
and silver ores mined in I870 as $26,452,652, but did not state totals for gold 
and silver separately. The coining values of the gold and silver produced in 
that year were $so,ooo,ooo and $I7,264,000, respectively. Statistical Ab- 
stract, I90I, p. 5I. On the basis of the coining value, gold constituted 74.3 
per cent of the total and silver 25.7 per cent. On the assumption that the 
ore values were divided in the same ratio as the coining values, the following 
figures were obtained: 

Gold, 74.3 per cent of $26,452,652 = $i9,670,000, approximately. 
Silver, 25.7 per cent of $26,452,652 = $6,78o,ooo, approximately. 



PRODUCTION OF COMMODITIES IN THE UNITED STATES -Continued 

MINING MANUFACTURE 

Calendar year Coal Gold Silver P ] iro C Rolled Lead (unit: (Unit: (Unit: Perlum Pgirn Cpper Qucsle ed Rolled iron 
longtons) | I,0OO,OO0 (Unit: (Unit: i,ooo (Umt .i,ooo (Unit: (Unit: sh ooo (Unit: i,ooo long tons) fine oz.) fine oz.) i,ooo,ooo gals.) long tons) long tons) i,ooo flasks) short tons) net tons) 

i860 . I3.0 2.225 O.I2 2I.0 82I 7.20 2.9 I5.6 t 
86i8. I47 2.o80 I.55 88.8 653 7.50 35-3 I4.I t 

I862. I5.6 I.896 3.48 I28.4 703 9.00 42.7 I4.2 t 
I863. I9.0 I.935 6.57 I09.7 846 8.50 37-3 I4.8 t 
I864. 2I.I 2.230 8.5I 88.9 IOI4 8.oo 47-5 15.3 872 

i86. 2I.2 2-575 8.70 I04.9 832 8.50 53.0 I4.7 856 

i866 .25.9 2.588 7.73 I5I.I I206 8.90 46.6 i6.i I026 

I867 .274 2.502 I0.44 I40.6 I305 I0.00 47.0 I5.2 I040 

i68 .29.3 2.322 9.28 I53.I I43I ii.6o 47.7 i6.4 I098 

I869 .294 2.370 9.28 I77.0 I7II I2.50 33.8 I7.5 I226 

1870 .295 2.4I9 I3.00 22I.0 I665 12.60 30.I 17.8 I29I 

i87.. 4I.9 2.I04 I7.79 2I8.6 I707 I3.00 31.7 20.0 I447 

I872 .45.9 I.742 22.24 264-3 2549 I2.50 3I.6 25.9 I848 

I873. 5I.4 1742 27.65 4I5-5 256I I5.50 27.6 42.5 I837 

I 874 .470 i.62I 28.85 458.9 240I I7.50 27.8 52.I I695 

I875 .46.7 i.6i6 24.52 5Io.8 2024 i8.oo 50.2 59.5 i6oo 

I876 .47.6 I.930 30.0I 383.6 I869 I9.00 75.I 64.I I509 

I877 .540 2.269 30.78 560.7 2067 2I.00 79.4 8I.9 I477 

I878. 5I.7 2.477 34.96 646.7 230I 2I.50 63.9 9I.4 I556 

I879. 6o.8 I.882 3I.55 836.4 2742 23.00 73-7 92.8 2047 
I88o .. | 63.8 1.Is742 3 30.32 1104.0 3836 27.00 59.9 97.8 2333 

t Data not available. 

The final step was the formation of a composite index, ob- 
tained by taking weighted averages of the indices for the three 
groups. The weights here used were the total number of hands 
employed in the year i870, as given by the United States Census 
report on Wealth and Industry.' In that year there were engraged 

in agriculture, 5,922,47I persons; in manufacture, 2,053,996 
persons; and in mining, I54,328 persons. 

The three group index numbers and the composite are pre- 
sented graphically in Chart IA (p. 25). Immediately below the 
chart will be found the numerical values of the indices. 

1 Ninth Census (I870), vol. 3, pp. 892, 759, 809. 



IN:DEX NUMB3ERS OF W1HOLESALE PRICIES OF COMMOD)ITIES IN THE UNITED -STATES 

CHART 2A. ACTUAL DATA (QUARTERLY ARITHMIETIc AVERAGES OF RELATIVE PRICES; COmEPILED BY WESLEY C. MITCHELL) 

Base: average actual prices durinxg part or al:l of I860 =Ioo 

2M 

eoIj 00L 
18B 16 66 169 l7 81 17 87 B4 l7 86 l67 17 89 IB 

140 ~ ~ ~ ~ ~ ~~CAT2.CRETE AA(YLS 

1866 1867 I8M 1669 1870 181 187 1873 1874 1875 1876 1877 1676 1879 1880 

Frequency tables ofUlink rltv s tarendtpeared deIaindices6 per ceasnalvrainwrentcmue 
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INDEX NUMBERS OF WHOLESALE PRICES OF COMMODITIES IN THE UNITED STATES 

ACTUAL DATA (QUARTERLY ARITmETnC AVERAGES oF RELATIVE PRICES; COMPILED BY WESLEY C. MITCHELL) 

Base: average actual prices during part or all of I86o = I00 

Quarter |86o I86i I862 I863 I864 x865 1866 I867 x868 |869 I870 187I |872 2873 I874 2875 2876 2877 2878 2879 i88o 

First ................. 102 100 II5 I42 I79 248 I99 I79 I7I I65 I52 I42 I4I I42 I40 138 I22 I2II07 IOO II4 
Second .1. 02 98 II2 i6o I97 206 i86 I75 176 i65 146 I40 145 I44 I4I I32 I22 ii8 105 99 ii6 
Third ....100 ioo 95 I20 I55 236 I83 I9I I70 i65 I58 I45 I37 I39 I40 I38 I29 ii8 II4 99 98 IIO 

Fourth .....1| I02 I03 I26 I55 239 205 i88 I72 i66 I57 I43 I39 I43 I40 I38 I27 II7 IIO 102 I03 III 

Average ....... I02 99 ii8 I53 213 210 1I 74 1I70 I6 1I46 1I40 I42 I42 I39 I32 I20 ii6 I03 IOO II3 

CORRECTED DATA (CYCLES) 

Unit: standard deviation of 5.63 per cent 

Quarter i866 I867 I868 I869 2870 287I 2872 |1873 1 874 I875 I876 I877 2878 1879 |88o 

First ............. +1.7 +.3 +.2 +.I - .7 -I.3 -.7 +.I +.6 +I.I -.3 +.4 - .9 -I.2 +2.2 
Second ........... + .6 +.I +.8 +.2 -.3 |-.3 -.I +5 |+9 + .5 .I +.2 -I.0 -I.I +2.9 
Third . +I.2 -*3 -.2 -.4 - I.2 -I.5 -*7 +.2 +.7 + *3 -.5 -.2 -i.8 -I.0 +2.I 
Fourth ........... +I.I .0 .0 -.3 -I-3 -I.2 .0 +.4 +.9 + .2 -.4 -.7 -I.| + .I +2.5 

STRAIGHT LINE FITTED TO DATA (SECULAR TREND) 

The equation of the straight line fitted to the data for I866-80 
is y = -5.73X + I39.2, where y is measured in units of one 
point (on a scale for which actual prices during I860 equal I00 

points), and x in years from I873. The slope, or annual decrease, 
of this line is 5.73 points; the quarterly decrease is I.432 points. 

INDICES OF SEASONAL VARIATION 

An examination of the chart of the actual data (see the op- 
posite page) led to the conclusion that there was no systematic 
movement within the year. Hence, indices of seasonal variation 
were not computed. 

SOURCE AND NATURE oF DATA 

The series consists of arithmetic means of relative prices as 
computed by Professor Wesley C. Mitchell and given on pages 59 
and 6o of Gold, Prices, antd Wages Under the Greenback Standard. 
For a complete discussion of the material and method used in 
constructing the Index number, the reader should refer to the 
work cited, pp. i6 et seq. 

Professor Mitchell drew principally upon the statistical ex- 
hibits contained in the Aldrich Report,' where, to use his own 
words, "there are I5o approximately complete series of whole- 
sale price quotations for January, April, July, and October; or 
for February, May, August, and November of qach year from 
I860 to i88o. To these may be added three similar series for 
different grades of wool, compiled by Messrs. Manger and 
Avery." Of I53 series of prices many were for commodities, 
which were very similar, or which were removed from each other 
only by one or more steps in the process of manufacture. Thus, 
on the one hand, there were two series for pails with two hoops 
and one for pails with three hoops; while, on the other hand, 
there was a series for hides as well as one for leather. 

Wholesale Prices, Wages, and Transportation. Report by Mr. Aldrich 
from the Committee on Finance, March 3, I893, 52d Congress, 2d session, 
Senate Report, p. I394. 

Professor Mitchell's solution of the difficulty arising from this 
miscellaneous collection of quotations was as follows: "Since," 
he says, "there is seldom ground for selecting one of the two or 
more series in preference to the others, in all such cases I have 
computed averages of the relative prices of the related series and 
used the resulting series of averages in making the tables. To 
determine what series are so closely related as to require this 
treatment is often a delicate task. In doubtful cases I have pre- 
ferred to put the commodities in a group rather than to leave 
them separate: for example, I have used a single series of aver- 
ages to represent the relative prices of all the cotton textiles. 
But where prices are quoted for a raw material and products 
made from it I have always kept at least two series - for ex- 
ample, cotton and cotton textiles, corn and corn meal, hides and 
leather, wheat, wheat flour, and crackers, etc. In all, 29 groups 
have been made from go individual series. The resulting series 
of average relative prices for these 29 groups, together with the 
63 series of relative prices for commodities for which but one set 
of quotations is available, make a total of 92 series used in the 
tables." Not all of the 92 series were available throughout the 
period, however, the number for certain quarters being as low 
as 88. 

Weights were not used in computing the averages, since Pro- 
fessor Mitchell considered it improper to weight series of whole- 
sale prices by reference to household budgets as had been done 
by Professor Falkner in the Aldrich Report, and since no other 
materials for rational weighting were at hand. 

In computing the relative prices for each commodity the basis 
used was: actual prices in i86o = ioo. " In the case of commod- 
ities subject to marked seasonal fluctuations of price," says 
Professor Mitchell, "I have used the average of the quarterly 
quotations for i86o as the basis. In other cases I have preferred 
to maintain, so far as possible, comparability with the series of 
relative prices computed under Professor Falkner's direction for 
Senator Aldrich's committee by following his example in select- 
ing the price of some one month. Usually this price is January; 
but in certain instances Professor Falkner deemed the price of 
some other month more significant." 

?29) 
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